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[«MnFW#©«H3 
£, 

-©3£58t4Ji£. 

* w tc -r & co m t. & m z. . 

«ae^tT&o. aaesBiosB-©*;*;* j a*- 300 
0 [oe] sko sittut«»itniaiaR 

-©38BttB£, 

aisn, item— «>si«ttji&§iBttSAie#i/T«: 

©*i*$ J*J, 0 [Oe] < J =S 1 0 0 0 [Oe] J^_h 

t »& a © s « * * t * « 

t. 

meg— otts&ji tae $ nfcjg-©#«ttx^— y- 
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LT*5D. iniE«SfitiiS£©*#£ J \t- 3 0 0 0 [O 
e] ^J^IOOO [Oe] £*j3§fcTC ££#m<hT-5 

-commit. 

WIESB— ®#«ttlS^Jl *^ U T W8B»— ©Matt « t 

Hfrfe^-©3iBttB tsoi snfc^-c9#Kttx^- y- 

StfSH^n. Wffi^BBB«Ttc^V»TR»f3e*|pJ©B{t 

S&ESi— ©3£«tt « ttHfT8B^-©^BttH t MrK# 
Btt^Bt©^M©*Sa$*t2^>^X hD-AK 

x^-itli, 

[II #51 8 ] MBBIB— &tf y»j&t 

n*»-*KE«©«a«ttj»**^. 

[§f #31 9 ] iffiEMS— 7iS^Ba©^BttS©l»Ttl^ 

©¥i3JP£a*o. it/^-hM±iooty^-h 
«tt*5 n t ^#m<h-r€.i**jR i nm 8 ©urn 

t±m &m x. s z. t ^nm t -r&m&m 1 nm 9 © t^-rn 

[if *B 1 1 3 fflrffi*— *fcf4fBn©#«tt»^jio 
¥J%jps*to. iy-y^— 0 oy-y^— 

[IS*^ 1 2 ] 8i*S 1 71M 1 1 ©^"f tlfr— miz& 
JtiEffilSS. 

[«*« 1 3 ] m mm 1 2 iz&mnmis.mmmmzm 

immm 1 4 3 mxm 1 ^sit*^ 1 1 ©^-rti^- 
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[M«« 1 5 ] m#m i 4 ictB* <vmm^ y h 

[0 0 0 1] 
[0 0 0 2] 

>*;u»*«^ t>fc«aiB«««»ca a **** -a T 

[0003] %am&h>*)i>m&m?te* £icasi©& 
wbem/*mm/k 2 ©simttfi© 3 mm-vm&ztu 

mumwrn 1 at** 2 ©^mttJi cDfiB<t©*s*t*i©£;& 

[0 0 0 4] «^.H SifiCXfRtAppl. Phys. Lett. 7 
7, 283 (2000) )Tte, TMR^tC^ISJaffi^ffcH:^ 

[o o o 5] mmm\zm\>*zWBmh>*)vm&m : ? 30 

fr©««8*** 2£flHR © "0" $&tt "1" (C^fS 

S1S1:;U£LTfflV>*££a*"^£:ft-S. 
[0 0 0 6]B«»*«)ttii*li. i©E*-fe;KOia 

[0007] ##ii*nfc««fflf*on*au 

[0 0 0 8] m*Yk$nfcJS^f51t^Btt, #f&&S£ 
*lfcffit<7)-fe;U£M#{Ti*<g><l:-5lC, 09*. if DRAM* 
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zv-pmm&mm.L, 2t>\zcnt>(Dgimv>nffi./3i 

[0 0 0 9] S7ts 7s-i v?->yb7>i;z?iZW7LT 

£TS«fcffi!B2nTt>a(*H#l l lF3S5, 6 4 0. 3 
43^. ^5, 650. 958*1). 
[0 0 10] ST. fiBmta«gg©iS*«{fc£#;L-£> 

mm<D±^^izitmL. tot, ¥®fa«M'>ttx-r >y 

[0 0 11] <fcoT. WW£*#&trRKttJ:0;*:*fc 
*»E£»*i&*EISU;:8fES ft tttifcf ft 6ft < ft 0 . Wft 

^ia«^a©*ffl{b»c*viT*sft^ST*s. 
[0012] c©««s«Pft-r*fc*c. shbhsbmi 
tux. -ooMttit, cns©MK:^aE"r«>#« 

(4#M¥9 - 2 5 1 6 2 1 . *H1#81F^5, 9 5 3. 2 
4 8). 

[0013] z\<D^mm<D--D<D^m , &m\^ 
[0014] c©Eit»0)*o*3ft«fc©rtj#£ifiGi 

*©n«5«**«BlD0Sn*<!:, £3SBtt)f ©fi8*fc(;i. S 
[0 0 15] _k3i©j§9. l5SH©7.-f -y^>^««© 

[0016] u^uft^e.. z\<D£3fsig>mm*:ftmtit 
-r-5. -ci-c. " i»s;km>" ttt. /h*ft««/ 
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Jg*S©ts#f§: s t> d > >b s {7 a > ms. \z u z> £ K 
*feU5«»«jfi©Jltr»* (H*.«J. App. Phys. 81,5 

471 (1997) mm) . 

[0017] c©«i:5ft*«i&astw#iifio«{b**±i; 

§(fl#ffl5, 748, 5 24, ig§2 0 0 0-l 
0 0 1 5 3). 10 
[0 0 18] cniC^kD. BflsfiKOHEOWItotfMfl-? 

X v 5 F ;* -f > £ SSTT 5 tz & (C . 9J©«ifi£fl-Jirr -5 
&Kd«»D. ssafawbicttasfc:^. 
[0 0 19] 

[|?K»L<k3tt5«g] #5B9ni. ffiv&fcffim 

[0 0 2 0] 20 

miz^-D Tmitjsmtmifrrz ?g - © ssmi* m £ , sg- 

<O^SJA?-3 0 0 0 [Oe] SJ<0, ^fctt^- 

»«tttSF^©**;£ Jtt. 0 [Oe] <J 
=S1000 [Oe] if*;! 

[0 0 2 1 ] *»W©SB=B. SB— «Wb*«*..5 

4>*®«£. m-«ft£S7S-5^[BiaD^-S8ft&<lA-5 

©*|Sl*«*fl;-r*»-©3S«ttJB£. SH-©3iu&ttBic 
««Sftfc#«ttlie£Jl£, *«ttfS^»*^LTMS- 
©3£«B1±B£«BSft, SB— «Kb£¥fr&SSH18-fb : £f!S 40 
x. 5 **«*§)<£, 3BH^b£Sfc53rtfi©SBizgfiB{b£fiS 

ttB£«B£ftfcSB-©#MBttX^--y-B£, IB-©# 

=©»««■£ c £*»«£-r*«afi«ta* 

[0 0 2 2] ft, »-&«»H©ai«ttJiO«a«|ii 
14, IB— &tfSB-©&fi8H4B*8ttSL<MF\I (fiSSC^Si 50 
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fttt) . Xf/»»SEM (*sm^gi«SM) victo 

[0 0 2 3] g=fc, ±aB**M©SB = lc*str»T. SB-& 
#»=©»«£■*««£[*&£ UTisD. !&»*££©*£ 
14- 3 0 0 0 [Oe] ^J^IOOO [Oe] 

[0024] «flM*^©**aj«, bp«"i*s-&«b# 

[0 0 2 5] 

J = — H 3 XMs X t/4 

<1> 

^cT, h s teffi.it&&m<Dmmmm$:. Msi4^fte 
aewfiafpssfbs, t f4«8fbgE&s©j¥$£;rc-r. * 

hX7 i U->XS:#^Cl£^e>*ise)-5)^ ( i:^T#^.„ Ctl 
^©g-g^roffitt, SB— StffB— ©&fiBttB£#MBtf-i&S 
£-BK>*m. ffl)££5ft^ffi^$J^T&- £Tf#<E>ft 

-So 

[0026] ft, m%^<D±^^ j ^>aa«it<o!f#* 

[0 0 2 7] #^©SBlH14, ^SBSSSfCioTSHb^ 

fta^fb-rssB— o&m&.miz. sb— <D&ffi&m\zmm 
ffi8«iB£«B£ft, ^-ummiz^-D-zmit^^mt-r 

•5^— ©3£fiB14B£, SB— ©K«ttH£«Ji$n&$S— 
©HMKtt*"?-- !*B£, IB— y-BSr^L 

^ f^l ©ffi&{b £ JIK W IC «Jf T -5 SBH (75 ttB £ £fj| 
x.. SB— cD3S«8ttB*fc(4^-©^ttB£#fi8tt^ 

[0 0 2 8] ±82*589!©*— ZJSjBlHlCJzfttf. «<h 

ig$r*ijffli-r^^£tCctD. mitizmm&tfm?zz.izti. 

<X-f •>5 1 >^«©fgz)|?$0SC£^plBgT*-5 o 
[0 0 2 9] i<7)J;5^SS»StrC^*^(C*3^T. ft- 

mmmz^TMiKj5\*\tf%L<t-tz>mit&&m m-& 

[0 0 3 0] ife, #«tt«S^B*^-bfcSB-R^SBn 
«JtC*f»£-rsr£^t! t #-S.. d©«a«ifitt. 

11-27333 7 mizm^ titzmm.mmm<D$mw 

[0 0 3 1 ] M. ±E*fS^©*-75SSBB3lC*tiT. 
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[0 0 3 2] ±a3**W©jB— 75SJBB3IC*t» 

2 0©9fi«ttJiiT?!fi«tth>^»^*#|j*UTt>J: 
t>. 10 

T. MS— 75MMSB3©^mttJf ©^"Tn^©^!?^ 
0. 1±S *—b)l>Ek±l 0 0^-y^— hMTitS 

[0 0 3 4] *»tB©JB— 7SMfBB3tC*t»T. MS 

t, c:n6K«ji$*ifcaij©#«tt»^jiar«fiattii 

ffcg(&JI£l,T*>cfc^. 20 
[0 0 3 5] *£, ±f2#fg91©MS-7jMMSG3{C*5^ 

[0 0 3 6] uCT, ¥*gJPS£ttftS3iA«?nftttt 

j bMzm-DT&no&i offimcomz&mi£i,T 

5fS:§|-ffil/P£LTfc<kI^. 

[0 0 3 7] j*h ^SSUHCiS^T* MSH;&Z>"MSia©5$®[ 30 

tte as?* ©n*««T k « t » ram: fa a*** w k 

fctt, MS— RtfS8=©SS«ttJi©»fc#*fct-*eflE<0 

«3bBJISIBC!>9lttttJIR:|ltt-r-&59ittttJ|]^ec!>£tfe 

»*«?TDi1?*«. 40 
[0 0 3 8] ±ffi#»9J©*-7J£*E3(D«aUS 

[0 0 3 9] ±e*3E9i©SS-7I>MmiH0>«*« 

etSvSS** : ? t *ai5t'\y Fizm^zztb'aimT'hZ). 
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[0 0 4 0] 

(mi<Dmm<DBm) mat. ^mm<Dmi<omt&<om 
[0041] ^©aafiSiS***^^. Ei*-e-&*&© 

mT&mn^v Fmizm^zm&it, mmm\zT)v^- 

Sfc, TSEmM 1 ©T±ftte. d©±^lCfl^B£$tl-5^B 

[o o 4 2] Tspmsi±ictt, lai tc^-Ti^fc. m 
i©tittS3, #im&15, ao«sfs 2 ©««ttji 
7 «<Mf &at ji $ nfc«fl: i*i9*tMsnTn*. - 
omits as 9 a. «aEtts«©aB«t-fe;uT?ttffitfc 

[0 0 4 3] CCD^beSS9±lCtt. llffl#Itti 

y» 1 i, %3co9H8&fti 3am^mmts 
n, Kfts*g9« m i cDima&mftx^—y-m 1 

3 ©SiHEfrftJl 1 3 *»Sfc*!HKtt h >Z.)Vm<£*mf8.Z 

[0044] o^o . mi i ©*fiattstm#:x^— thB 1 
i **i,TafcSM9 t.f&s<omm.m 1 3bc h> 
*;P«flt^SStis. cod h>^;pso5tcoflt«. fi&fbgft 

b 9 <tMs 3 o&m&momit&fiittMw&mzitMis* 

[0 04 5]^t, £©!*«tth>*;H*^s£tr« 

-re £#*-?£•&. 

[0046] sfc. mi i o>$m&®nfrx'<— y-g 1 1 

tCu, Ag, Au^©#«tt*m£fflt,>*l«, j&ffcg 
E&J19. MS 1 tJ-Hl 1, MS3©3£ 

»c*»t*xbr>*k#*sL*fflVifcia*«si«ttas* (g 
[0047] z\<DGMRm i f-\z&nz>m.trimt\L rn.it 

g ftH 9 £MS 3 ©3£fiBtt/l 1 3 <DMikCDmfi&<D£>ftlz 
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[0 0 4 8] ffi. US 3 ©SSsffiBttJi 1 3 ±\Zl*. Tg&«41 

i Kffi**rs±*««i stm&istiTM. mmz& 

\Z^TZ>mz. 0 1 !C^T^igT«. 

[0 0 4 9] W. * 1 3 ©3S«tt» 3 , 7 

WitfFe, Co, N i ©l>rn^— RU^tl^Jl 

[0 0 5 0] 5 fctt, Ru, Au, 

Ag, Cufffl^ffl4^ffl^fflH5Ct*ST$S„ 
[0 0 5 1 ] Sfc, $ 1 ©UMBttWtttX"?— - ItS 1 1 

a, a 1 203, s i 02mv>m$n<D}m&mn# 

[0 0 5 2] «»ffitS88**^©¥ffi»tttt. fi 20 

in citi <=>©?-£. w-nmrnm-RUuLmitmcommz 

IM [Oe] tX-f y^>{fmm [Oe] £©!§#£. 

0 2 Sr^BgUTift "UTTS. 

[0053] sr. *mffim<Dm<t&&m\t. t&mit~> 30 

UH>S*±IC. »12fctffl!2©jSBfl:J13. 7 ICC 

[0 0 5 4] Sfc, **M«»J«5fiS{bgfiB9tt, 
0. 15^D>. TX^d7 htfcrt^l : 4(Dfi^JgT* 

[0 0 5 5] 0 2 lr^T^r«fc P tC, *3li£0iJTttff§ 

1 &tf|fl 2 ©SH^ttS 3 , 7 ©afetfg^#. - 3 0 0 0 
[Oe] W±1 0 0 0 [Oe] £TF»C*5^T> Ml 1 Rtf 40 

# J *t- 3 0 0 0 [O e ] £X± 1 0 0 [O e ] HTi^ff 

at?«5. c©*&ttfca£ii9£«*«tt3u&tt3ft& 

[0 0 5 6] jlSf. Hr B 1^^#J [Oe] 
(J = 0) tt, «lRtf3S2©3a»teJI3, 7 RSjKJIISj 
^^B§^-B-r^^^(75^^#ittT^). ft, 0 2* 
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#Jtt> MftftCo9Fel«)iIlTSD. f?S*«J 
2. 0^y^-h;p, Is^jO. 1S^D>, TX^i? h 
Jt^l : 4T$>£„ 

(mmm2) &iz. mi(n$£m(D&m t \z&:z,M{k&&m 

nmm&'&m.ft J [Oe] tX-f7f>^iSi [Oe] 

t©M^*0 3tc^r. 

[0 0 5 7] £©*i60!l2Ttt, SB 1 ROt» 2 OjfiBtt 
13. 7©¥£>J¥£ t £5*c-5r 1 . 0±/>— h;k 1. 
5j-y*-h)\s. 3. Ot/Z-h^iMWS. 

[0058] ig i msm 2 o&m&m 3, 7 . $m&& 

[0 0 5 9] 13^6, SBiatX*2 0D3fi«ttJi3. 7 

©J¥S*^2. o-^-y*-h;k ^3. o^-y^-h;p 

©*^{C, MflljttBff J J&HfnifijgtcTX-r -yfF>^ 
ffiB*§©*/hffirt*£> D . m— 2 0 0 [O e ] ST'liX-f y 

[0 0 6 0] - -D©!SSSMtli©3p^fllS**l9l. 

o^-y * — b^©*§£-{cia, -loo toe] - 

3 0 0 [Oe] ^a^^'+^/jN^ 
)Sl^fc-3T^5Ci:^ti^5, tot, X-T-y^>^ 

3 0 0 [O e ] J&Lh 10 0 [O e ] J£TF©$EBi;:<&3 

[0 0 6 1] X-f y^>4f««©«»4. -o© 

3fifi8ttB© 5 F^J?$*S2. o^-y^— h;k 3. 0±y 
^-NW&<fcf)i. oty^-h;K5«^5/j^< 

ftoTl^Ct)!^. «i;fttf&2©3l«ttJ0.©¥i%JS 

[0062] &t::. mmM2<Dm{k&!iimiz&^T, m 

(J<0) ©. SglXt«li2©aiafl:JI3, 7©® 
rt©«S#|j6(«KA^ — »fc^^TH4 (a) , 

(b) zm^rmmT*. 

[0 0 6 3] 04 (a) ttsgi;&tfSg2©8!®14Jf 3, 
7©— ?j©fiB3UfcigS:. 0 4 (b) teftf}©3Sfigtilf ©® 
««i6**SCW»c*r. 

[0 0 6 4] 04 (a) , (b) *^to*^«t-5IC. |g 

iRzt&2<D&mi±m3, 7 (D&q&mmnmitjjfai-i 
mm^<. z\m,tmitsmm9<Dmm.mtWifX'$>^ 
ss i 2 ©?imtte©ssgi5M^©s8ib*^] 

[0 0 6 5] C«J:5tt«a«ifitt, mffi&&, 

fi«T$, Ett«fl;©KtelCi&»fc*i«*^&<T-5c: 
[0 0 6 6] i^j. 04 (a) , (b) jJ»e.fo*»SJ:3 
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<n "c" tc^fcsiiit^sfc*. cmm%Mmt.n& 

-t* ? T#5. ft. CS!ffig©fl!lfC, &J&ttJf WMffigB 

vb<D "s" {r^fc^jfi^^^i*. -titissya^us 

[0 0 6 7] £fc. m?-V-<X\mi£2*lZ>b<DT°\$tl. 

X^Z httt>mi : 1. 5~10^lK !$ 
mi4Jl(D5Fl^J13«l o^-y^- h;l/^T. $<E,lCte5 
;i^Trt*cfc OifSL^. 

9 coffin £LT. M?l«3tmttJf 3»¥ife|J?S££j 
3. 0±y^-K;U<»:L. 3t2£>3iUH4Jl7eD¥i$J¥;* 

m9<D7X^2 blt&l : 2. 1:3, 1 : 4tUfeC9J 
[0 0 6 8] ft, -©H^#JCDffIlRDCfiS2(Z)0!SmttJi 

3, 7, mfimtkutsmsizm^&wm. MeE. 

[0 0 6 9] @5*>6fc!)^J;eit:, 8Ht;gEljJ19cc>7 
X^hJtrtU : 2 J;9;*C#t>i§£, (J 
>0) {C*3^T«a*^**/jN<i:^^)„ mzTXH? bit 
*U : 3 J:D:*:i*^*^fC«. »Wi££cD;*:#;*rtU 0 
0 [Oe] i5iaT^Si(c«a^^/h$<^t«>c:i^t5^* 
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[0 0 7 0] ^lStfl2 0?iiWl(D^© 

^c^^ti. - 5 0 0 [Oe] 6l±3 0 0 [Oe] CD&B 

[0071] ±ie»j; ? tcup^^ss?^ J jMB 1 0 0 

[Oe] lSOllSO:i2©^atti3, 7 (75ffiSM^ 
jg«0 6«)¥M0tc^-rj;o{C7k^.. 12 6 (a) ttjg l 

U 06 (b) ttft&;£lC:fctt£ffift<©mmtgi§£^f . 
10 [0 0 7 2] @6 (a), (b) *»6to*>«J:5lc, d 

(iWrT'l^Dft^ft^Tt^;^*, ft 

^ i 2 omm&m 3 , 7t?iB]t;[6]#£ftn 

(mm&i4) %.iz. ^KDmt&mmmiz^xmmvTc 
mit e 9* am lRtfsg 2 ommm 3, 7, #a 

Ac, 
[0 0 7 4] 

[*1] 



« 1 fttf»2 
ffitt»3. 5 


C 0 


C 0 F e 


F e 


N 1 F 


e 


% 1 fttf*2 
3*«&jfl 3 . 

5 ©¥i£»a 

Cn m] 
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1. 2 


1. 8 


1.0 


0. 75 


2. 0 


0. 96 


1. 5 


2. 0 


5 ©*m 


Cu 


Ao 


Eu 


Cu 


As 


Cr 


Ad 


Atl 


Ab 


Btt»^JH 5 


0. 5 
1.0 


1. 0 


I. 0 


1. 2 




1. 5 






0. fi 

1. 9 


© ¥ * 3 
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1.5 
2.3 


1. 6 
1. 8 


14 

2. 1 


1.8 

2.5 


1. 2 

2. 4 


2. 1 
3.2 


1. 4 

2. 5 


1.2 
2. 0 


2. 1 

2. 6 




2.7 


2. 6 


2. 7 


3.0 


2. 6 


3.9 


3. 2 


2. 7 ; 






3. 6 


3.2 


3. 3 




3. fi 




4. 2 


3.0 






1. 0 
I. 5 


1. 0 
]. 6 


1.0 
14 


1.2 
I. 8 




1. 5 






1. 9 

2. I 


Cn 

m] 


2. 3 
2. 7 


1. 8 

2. 6 


2. 1 
2. 7 


2. 5 

3. 0 


2.4 
2. 6 


3. 2 
3. 9 


2. 6 

3. 2 


2.0 
2.7 






3. 6 


3. 2 




3.3 


3. 6 




4. 2 
4. 6 







ft. *i-m, #&tt*s^s 5 (Dw-izm-ztmrnzm 



50 



[0 0 7 5] ST, SBlR^»2©SS«ttli3. 7 (73g)c 
y<y HcC 09F e i£ffll^T, SfcH 
Co9Fei. NiFe, 09F e iSrHIlCffl^T 

fei©aS«M4JB3*»BKU C<D*lffliftaH4JB3±lC 
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fv h*ffll»TfSl©»«ttB3i:P3i;jp$©^3©5l 

[0 0 7 6] W. llHKtt»£l 5 
■C, »iRCX3B2©3fi«ttJI3, 7fHfc«<JBIffl*Sr£<o 

CO 0 7 7] W. #«ftfifB-JBO!)«»lCCu, Au, A 

©iI9> 1^(0^^-3 0 00 [Oe] «± 1 
0 0 0 [Oe] HTOftHlCASJ: 3 (Ottrrs 

ftfrWtt^ffStlxTfi. 0. 1 

[0 0 7 8] c©mftg*S9cD±(c > y- 
ii li lta 1 203. s i 02mmmtiimn#m. 

**WiCu. Au. A8«Oiraitt**fic||«]Btf-r 
-5. Itltt, X/t'^Sf-t'CVD (Chemical 
Vapor Deposition) Wi-?- 
©ffi©]18&©*ffii;:ckDfiJcl8lTi*3,, 2 
Co, F e , N i ©^Tttrt^^tf^mttteS^— ^r-.y 

[0079] z.n^vmtm&tEntzmm.m.mmm^ 

fiMiOIU -^©SM*£*a£<J0. 57^f^n/-h;k 

[0 0 8 0] C©«fc3fcft«Lfc««SSt&jS*^©« ' 
ftfflH^SiJ^L/tt^^. 07 (a) , (b) iCTjrTJ: 

[0 0 8 1 ] 07 (a) tt. *l&^»2©»«ttJi© 

T*3 0. «ES#ttl<J5 [Oe] . X-f-y^>^i&«« 
3 5 [Oe] T&SCt^LTHS. £©i&t41SJll@i 

13, 7«)«aW»it*»M»3nTH4 (a) , (b) 

t c ^ £ n fe co t m a © t> © \z & ^ r n -5 >t «> t $> & „ 

[0 0 8 2] 0 7 (b) tt. -OCOSte'tteco^ 40 

ttr&U ««*jj*2 6. 5 [Oe] . y^>if&m 

t>m3 6. 5 [oe] T$>z>zt&*:LT^z. m?3& 

[0 0 8 3] i©»^4ifi«ttlS^-*^TV»*»Ct)^ 

06 (a) , (b) »C*-r«a«ifi*«btJfc«>T**. 
[0 0 8 4] Jt^JiLT. n^©3SfiBMt]i^!S 
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fi^s±#<^o. *fc«a«i-rs««ji«3 0 0 0 [o 

e] M±£f£r)nmittf>h2<ti^tz. 

mmm^-ox-f y^>ifmmiz^>^Txir-v 

©<§£ 0. 2 S^D>, 0. 5S?D>, 0. 8 3 £ 
10 [0 0 8 5] H8tt. SBia^SB2©^«ttJi3. 7M 

izmmmtftzK, mammizm^K^ma^ m- 3 

0 0 0 [Oe] )****«fl:gi&|B(V), Hntteftttt 
d^IOO [Oe] )^a&-5JS{teS@(0). HSOt 

fcafbgft® (□> , mm<D^m^m mm\zc o9f e . 

(O) , S6K#«ttlS^Jilc«i:oTJBlRacjB2 0» 
«tt»**»<SM«14IS^Lfcffij|E0D«{beftJi ( + ) 

[0 0 8 6] 18*^, ii'©*SlC*3^Tfc^lS^2 
©S&ttJf 3, 7WHcS^Ra«tt|S^*«***^{cX-f 

^sr*s 0. u*D> {cns-rst, m->&.mm&i& 

[Oe] rt*?#£>n5C:<J:a*b;^-5. 

[0 0 8 7] CiT, MRAM^Mt^i^lC, t*-y 
M84 9 Sfcli7- KH4 1 fC^-S^if ©*#$£fr^ 

0. 13i7n>, TX^i^ hit* 1 : 2iL, C u SAc 

i f e &&m<D&mmmttmiz± r> ^->i Ks^isa-r 

-So 

[0 0 8 8] CfflillC, 5 X 1 0 6A/cm2©mSif£ 

cftLfe«^-, ma*^>Kj5 oty^- h ^mnrz&miz 

*5tt-5m«©^#$«^7 6 [Oe] cb«^>„ "- 
[0 0 8 9] ftoT. 1®tf0. 15^D>0^|;|t 

m&mmizm*K%im&ii£&tf$>z®&, ztzitmrnts 

[0090] jes. ^i R&fz 2 ommtemofflizmmits 
Stfti^^m-e; (j = o) tcti, 

OV^Ttt. ±!B©^^-*i^^*-a-,h|Bltll(C7.'f y?>tf 

a^##«»iS#12aB-3, 12aB-7, ^24@B*;*SfflfiSm 
4*&¥ffiKft«EKftp. 26. 27), 

[0091] l^l. m&mm<Dmm%i-&tfts. < &m.& 
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[0 0 9 2] (12 0£tt4)&flg) ifclC. *«Bj«>m 2 

[0 0 9 3] **Jfio»*-rtt. II 1 ©*JfiO»»T?K 
WU^e#ljfi(C*5HT. ?gl Sfc!iI2 K>3£58ttB3, 

•5. 10 
[0 0 9 4] ft. **ttOMl£Ut0)K91-rB. JBl© 

[0095] *r. **as«io«aisfia*** : FO!)«ifi 

[0 0 9 6] X/ty^SfilCtO S i (10 0)Sfi± 
fC C u 6 &5A yyy m&BlS, U . 7n- )Vf -5 d 
iJCcfcO^MSr^Pfi^b-r-S. ^ffi±CCo, Fe, Ni 
Fe, CoFefC^Iftl, Cu, Au, Rul«# 20 
«Bft&JB. Co, Fe, NiFe, CoFefffl^lft 
BSrJUtC^Jfr-S. Clonic, 1 0-7~ 1 0-»To r r 
SftCDKS^-V >A*-F*3(CA r 3?CD7F?£tt;tfX£i»Ar 

10-3-10-2 TorriiLfeo 

[0097] z\v>mz. %\msm2v>mm'&m3, 7 

[0 0 9 8] BPS, A777l«I$$MAafi5t7 30 

HJk£Uif~T£. *-5Wi» n7 7 7l©USCu 
SrfiSJ.TltfT a, Al, Co?lCfIt5. *SV^4A>> 
^rWSffl^rfCAritfXffi**^*. Mt:;H7X 

[0 0 9 9] ±E©#ffi©*ffitt£»i. X«S»*j£lC 

>n*»Wttntt>ffli->Taijer-5ct**fr-5. 
[oioo] cc-en, 4m&-v%-w<D%tMm2&mj£ « 

lr». Ge (111) »S»3tiStC«t0Cu-K«l*«E0 

mrj:3i;:u x^«^swr^=t5{cis»*®-rnr 

niCAWT^«fc-5(C|g^b. &tiJlg<hLTNa I<Z>->> 

[0 10 1] ^<^<0tt»K*fLffi*lTX*«A*flx 
fe<h^<D5#t45<»— #J£0 9 tc^r. CCDx— ^(c** 



16 

*«£ tC «fc 0 *ig * - ^ * -5 w t *«T * £ „ 
[0 10 2] (S3 0HJg(7)B!i) ^(C. #5g9i£>M!3 

xi^^iC^T. 01 0<D8fr®a$ffl^TiKB^f -5>o 

[0103] **i6w»j8©«a«ttSi** ; Ftt, TSB 
«Sl±(C«fk**BH*3tlfcSB4<D»«ttlll 9t: 
»?B4<E>3S«8ttBl 9K«BSttfcS6 2©#«H48S«fl: 
12 lSrffi*.-*,,, fg4ro&fi£ttBl 9»W4Mi5£^/P 

^3©snsi4Hi 3s##tciii:^-e^5. $ 

£ i mmtemnfrm 1 1 s##i:ii»)tT?t5. 
coio4] **igc7)fl^<Dmmffiia?iii ^ ^ i 

9 WCtfX^ -y ^>y«*©filr>&#7Ec»fl[ 2 

[0105] sk±t&wvtzmi7bmm3v>$£me>Mmz 

[0 10 6] £fe. JBl7SS»3(0*Jfi«)»J8tc«S« 

K £M8ig^»J5 QUOD'S 

©«£USttS»*'\v Ktt. Mf^X^gf (A— 
WX^K^f:/) f©lIStggl;jSiTtS. 

[0107] (i4©*js©ii) ig i nmm 3 osfetg 

o^t. 01 i v>-t)i%imm*:m^-astwrz>. 
[0108] mmm^ 3 <Dmmwmi,z^xwiBMLtz 

< u-D-cuz>tz#>\z. mm.$mm&<D%zm.-t)i> 

£ UT$f3St?fe-5. #IS«-t;i/«. 01 l{c^r«i;^ 

tC. CCDa^SSt^*^T4 7i^yf>^h7>iJ 

H*, ¥m&8iWi-(: ffl%\(DM I S h^>->*X5'^$-fflti-S) 

[0 10 9] MIS h7>i?X^lt 01 1 (C^rj;^ 
tC, m 1 *«S!(0*iBft>"J ^ >S1£3i®(CPE!c£*lfc 
1 2 »f S©^«!glS«id^a5 y- X^ffi3 3, 

- b&mm&-fn,TMtfL2tijz-$v •> | j3>^e,45 

[0 110] Z\<DM I S b7>->*Xi?©h , l/'f >fffi3 
5 tmm&^^sii^M 7(4. 01 ltC^r«t-5{C. n 
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5Ugtn;5s4-^T4 7a*^j£$ttfc&gT*KffiSit:£|6]f;: 

[oiii] ccDmmsta^^4 7<Dmitsmm 

(IB1SB) <D»*a*»rftstt. »*i&*ffl7-Ki»4 1 

[oi 12] m%.mmv>m.mut. Mish7> 

MUT. aMStrC?im^4 7 (D&tiL&fc&Mfe-tZ 
ZHZ£K)ftoZ.iztfTZZ>. 
[0113] «, MIS b5>i?7>iS?<Z>frt3r)lz, y-r 
5j--K*X-ry^>y*^tUTffl«r»Tt>J:H. IPS. 

HH4 9 S-*g^fj£-r^Cli^T€r-5o dODIRtC. "7— 20 

ht4 9i4ii»i:s«fu z.<D3tmmm\zm 
[0114] m±m^<tz. mk±.^(D^m^m 

[0 115] *«Wtt±J6fl!)fi*«©»l8lCB6 
[0 1 16] 

[»WO»*] *5£WlZ£*Ui, ff«**«/hS<, *fc 30 
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* [HOBOffiJUttKH] 

[0 1 ] 1 <nmm<Dmm\z&.z>mn.m.m)i 

[02] wnomtevMrnomifemi \z%zmmi&m 

[0 3] mi0££®&&a£ffim£ffi&B»J&ft 

[04] *tt«2ic«*m&or*2©as«ttji©« 
[05] mi(Dmmcowm<^mmm3izm^mm.i&in. 

[0 6] *SSfi»J3tC#*^lS^2«^tt@05fiS 
[0 7] Sl®%i6<D^l^£fflift5lcffi£ttft&ft 
[0 8] £ 1 ®lftj6®KM£a£;%m (Cft£«£j&ft 

[09] *5£w<Dm2<Dmm<nmmiztfkz>mis.mtri%i 
[010] *mji(Dm 3 o^ffio&figtcffissajgffi 

xi*^^w»fffi0 <1 
[011] *«^©^4W*j6©^litcffi-5S8«SB«t 

l -TWMI 

3 -Jft 1 <D9ftflH£M 

7-«2 09ft«ttJ| 

9-aftss^ 

1 1 -SB 1 ©#«tt«mfl:;*><— - y-g 
1 3-SB3 0^ttJB 
1 5-±»*« 
1 7-JinififtM 




(11) 



*$gJJ2 002-280642 




[0 3] 



15 

13 
11 

I}' 



i-t«h* 

11"ft14>4mtemf*X'*- * 
13**-%3<DBW£« 



500 



400 



300 



s 

f 

V 200 



100 



t« 1.0 nm — 
1 .5 nm — 
3.0 nm — 




-300 



-200 



-100 



100 



[04] 

(a) m 1 aim * <ommm<n-^(7>msmm, 

^ ^ /* ^ ^ 



(b) K f ^tm2O»flBH4«c?>ffe^C0«Si«B 
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(72) &m mm 
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F^-A(##) 2G017 AA10 AD55 
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